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Summary

Relationship between various parameters of the left ventricular inflow velocity patterns by
pulsed Doppler echocardiography and the early diastolic mean filling rate (V,) by multi-gated blood pool
scans was evaluated. The materials consist of 26 patients with hypertrophic cardiomyopathy (HCM),
24 with old myocardial infarction (MI), seven with hypertensive heart disease (HHD), seven with dilated
cardiomyopathy (DCM), seven with ischemic heart disease (IHD), and 16 normal subjects (N).

The results were as follows:

1. Acceleration time (AT) and deceleration time (DT) were significantly prolonged in HCM
(120 +£20 msec, 147+23 msec), MI (102+17 msec, 124+21 msec), HHD (10511 msec, 141+17 msec)
and IHD (11116 msec, 122+20 msec) compared with those of normals (89420 msec, 106+ 18 msec).
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2. V; was significantly decreased in HCM (1.14+0.28 sec™!), MI (0.68+0.24 sec™!), HHD
(0.73+0.12 sec™!), DCM (0.670.30 sec™!) and IHD (1.03 +0.29 sec™!) compared with that of normals

(1.48+0.28 sec™).

3. There were significant negative correlations between V; and AT or DT in HCM, IHD with
slightly impaired diastolic filling and normals. However, there were significant positive correlations

between V; and AT or DT in MI and DCM.

These findings suggested that left ventricular diastolic filling is impaired in both HCM and MI,
and that DT-V] relationship is useful for differentiating HCM characterized by the “chamber stiffness”

from MI characterized by the “myocardial stiffness’.
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Table 1. Subjects
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Group

Normal control (N)
Hypertrophic cardiomyopathy (HCM)
HCM (non-obstructive)
HOCM (obstructive)
Myocardial infarction (MI)
Hypertensive heart disease (HHD)
Dilated cardiomyopathy (DCM)
Ischemic heart disease (IHD)
Total

SD =standard deviation.

2 \

5 cz

5 / = # #
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N

Diastolic phase index

No. of cases

16
26
@n

©)

Age (yrs)
Mean+SD (range)
40+16 (16-65)
48+13 (19-69)

57410 (35-72)
5645 (49-64)
51+13 (31-66)
5745 (49-65)
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_— max dv/dt

D 3 filling fraction = ( C3 - C} ¥/C2x100 (%)

N\
V5 max dVv/dt

2)V) = (2S/T-UT VEDC (sec™)

Fig. 1. Various parameters reflecting left ventricular function in diastole obtained by the

multi-gated blood pool scan.

C1=end-systolic counts; C2=counts at the end of the first third of diastole; EDC =end-diastolic
counts; S=filling volume area during the first third of diastolic phase; T'=time of early 1/3 of dia-
stolic phase; V,=mean filling rate during the first third of diastolic phase.
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Table 2. Heart rate, ejection fraction and peak
Vcf in normal controls and various
types of cardiac disorder

Group Heart rate Ejgction/ Peak Vcf
(beats/min) fraction (%) (circ/sec)
N 66+8 55+8 2.38+0.39
HCM 60+9* 63+11* 2.78+0.79
MI 70+12 35+15%* 1.60+0.52**
HHD 76 +£12* 53+15 2.37+0.81
DCM 77 +12* 254£7** 0.77+0.39**
1.79+0.65*

IHD 66112 49+16

Mean=+SD, * p<0.05, ** p<0.01 vs N

Ejection fraction is obtained from the multi-gated
blood pool scan, and peak Vcf is obtained from M-
mode echocardiograms.

Abbreviations are the same as shown in Table 1.
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Table 3. AT, DT and A/D in normal controls
and various types of cardiac disorder

(ﬁL) @£1> A/D
N 89420 106418  0.75+0.27
HCM  120420%*  147+23**  1.00+0.45
MI  102+17*  124+21%  1.13+0.36%*
HHD  105+11**%  141+17**  1.23+0.25**
DCM  96+15 107423  0.91+0.50
IHD  111+£16%*%  122420%*  1.40+0.45%*

Mean+SD, * p<0.05, ** p<0.01 vs N

AT =acceleration time; DT =deceleration time;
A/D=ratio of the amplitude of a diastolic rapid
filling wave and the amplitude of an atrial contraction
wave.

Other abbreviations are the same as shown in Table
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Table 4. Negative peak Vcf, 1/3 FF and V, in
normal controls and various types of
cardiac disorders

Negative peak 1/3 FF vV,

Vet (circ/sec) (%) (sec™t)
N —3.64+0.80 38+8 1.48+0.28
HCM —3.47+1.31 37+8 1.14+0.35%*
MI —1.18+0.54** 16+9** 0.68+0.24**

HHD  —2.43+0.92** 22+9** 0.73+£0.12**
DCM —0.84+0.35%* 11+4** 0.67+0.30**
IHD —2.14+1.00** 23+8** 1.03+0.29**

Mean+SD, ** p<0.01 vs N

Negative peak Vcf is obtained by the M-mode
echocardiogram. 1/3 FF and V, are obtained by the
multi-gated blood pool scan.

1/3 FF=filling fraction during the first third of
diastolic phase; V,=mean filling rate during the first
third of diastolic phase.

Other abbreviations are the same as shown in
Table 1.
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Table 5. Coefficients of correlation between
AT or DT and V, in normal controls
and various types of cardiac disorders

No. of  Acceleration Deceleration

cases time (msec) time (msec)
N 16 —0.60* —0.72%*
HCM 26 —0.48** —0.68***
MI 24 0.73%** 0.71%**
HHD 7 —0.49 —-0.30
DCM 7 0.26 0.52
IHD 9 0.07 0.29

* p<0.05, ** p<0.01, *** p<0.001
Abbreviations are the same as shown in Table 3.
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Fig. 2. Correlation between DT and V, in normal controls and various types of cardiac
disorders.

Left panel: There are significant negative correlations between DT and V,; in HCM and N.

Right panel: There are significant positive correlations between DT and V, in MI and DCM, but
negative correlations in N and IHD with slightly impaired diastolic filling of the left ventricle.

Abbreviations are the same as shown in Table 3.
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Fig. 3. Left ventricular volume curves by radionuclide angiography and left ventricular
inflow velocity patterns in hypertrophic cardiomyopathy and myocardial infarction.

DT (180 msec) is prolonged and V, (0.61 sec™!) is decreased in hypertrophic cardiomyopathy.
In myocardial infarction, however, DT (89 msec) is shortened although V, (0.48 sec™!) is markedly
decreased.

DT =deceleration time; V,=mean filling rate during the first third of diastolic phase.
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Fig. 4. Diagrammatic representation of re-
lationship between DT and V, in hypertrophic
cardiomyopathy (HCM), myocardial infarction
(MI), ischemic heart disease (IHD) and normal
controls (N).

Abbreviations are the same as shown in Fig. 3.
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